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APPEAL BRIEF 

Dear Sir: 

This is an appeal from the Examiner's decision dated July 1 , 2005 finally rejecting 
claims 1-6, the only claims in this case. 
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Real Party in Interest 
The real party in interest is Appellant's assignee, Tektronix, Inc., an Oregon 
corporation. 



Related Appeals and Interferences 
There are no other prior or pending appeals, interferences or judicial proceedings 
known to Appellant or Appellant's legal representative or assignee which may be related 
to, directly affect or be directly affected by or have a bearing on the Board's decision in the 
pending appeal. 

Status of Claims 

Claims 1-6, the only claims in this case, stand finally rejected, and are the claims 
being appealed. 



Status of Amendments 
No amendments to the claims were filed subsequent to the Examiner's final 
rejection. 



Summary of Claimed Subject Matter 
The present invention relates to video rate conversion that provides a human vision 
model based slow motion interpolation to render smooth interpolated video from a slower 
rate video source. (Page 1 , lines 6-8) Referring to Fig. 1 a slower rate video signal is input 



-3- 

to a frame rate converter 12 that up-samples the slower rate video signal to a desired 
higher rate video signal. The higher rate video signal is then input to a three-dimensional 
human vision model adaptive filter 14 to produce a temporally smooth interpolated video 
signal at the higher rate. An optional DC restore circuit 16 determines the DC level for the 
slower rate video signal and adds that to the temporally smooth interpolated video signal 
at the higher rate. (Page 2, line 20 - page 3, line 16) The adaptive filter has a recursive 
filter architecture that results in the smooth interpolated video signal from the up-sampled 
higher rate video signal. (Page 3, lines 17-24) 

Grounds of Rejection to be Reviewed on Appeal 
Claims 1-6 have been rejected under 35 U.S.C. 102(e) as being anticipated by 
Watson (USP 6,493,023). 

Argument 

35 U.S.C. 102(e) provides in pertinent part that "[A] person shall be entitled to a 
patent unless ... the invention was described in ... a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent . 
. ." It is axiomatic that to anticipate a claim a prior art reference must show each and every 
element claimed. General Electric Co. v United States, 1 98 USPQ 65, 85 (1 978) 

Discussion of Reference: 

Watson discloses a digital video quality (DVQ) apparatus that incorporates a 
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model of human visual sensitivity to predict the visibility of artifacts. The input to the DVQ 
is a pair of color image sequences - an original sequence and a processed sequence. 
Both sequences are sampled, cropped and subjected to color transformations. Then the 
sequences are subjected to blocking and discrete cosine transformation (DCT), with the 
results being transformed to local contrast. A time filtering operation that implements the 
human sensitivity to different time frequencies is performed and the results are converted 
to threshold units by dividing each DCT coefficient by its respective visual threshold. Then 
the two sequences are subtracted to produce an error sequence that is subjected to a 
contrast masking operation. The masked errors are pooled and converted to a visual 
quality measure. 

Claims 1 . 3 and 5 

The Examiner asserts that the claimed up-sampling of the slower rate video signal 
to the desired rate is met by the sampler 30 that up-samples the chrominance components 
of a Y, Cb, Cr video signal from a 4:2:2 format to a 4:4:4 format, i.e., to a common 
resolution for all video components of the video signal, before color conversion and that the 
claimed HVM adaptive filtering is met by the time filter 42 that temporally filters the local 
contrast signals, the time filter being a second-order MR filter. The Examiner further asserts 
that the claimed DC restoring is met by the DCT thresholds which are computed for each 
color and DCT frequency. 

Applicant recites in claims 1 , 3 and 5 providing a smooth interpolated video signal 
at a desired rate from a slower rate video signal by initially up-sampling the slower rate 
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video signal to the desired rate. The Examiner takes the position that up-sampling the 
chrominance components of the video signal to have a common resolution for all 
components of the video signal is equivalent to the up-sampling of the slower rate video 
signal to the desired rate, i.e., the Examiner is asserting that each component of the video 
signal is equivalent to the claimed "slower rate video signal." However one who has read 
the specification and is of ordinary skill in the art does not equate components of a video 
signal to the video signal itself. Especially since the specification states that the presently 
claimed invention relates to "format conversion between PAL (25 frames per second) to 
NTSC (30 frames per second), between film (24 frames per second) and one of the 
television standards, and for presenting slow motion video sequences where the input 
frame rate is reduced" and that the slower rate video signal "is input to a frame rate 
converter 12 that up-samples the slower rate video signal to a desired higher rate video 
signal." The up-sampling recited by Appellant deals with frame rate up-sampling, not up- 
sampling of video components to a common resolution. Claim 3 specifically recites a 
frame converter for the up-sampling function. 

Appellant next recites that the up-sampled slower rate video signal is then 
adaptively filtered using a human vision model to produce the smooth interpolated video 
signal. The Examiner takes the position that temporal filtering of local contrast signals, 
which signals are converted from DCT coefficients to units of local contrast, is equivalent to 
the claimed adaptive filtering of the up-sampled slower rate video signal. But Watson 
does not filter a video signal, but rather filters a signal that is derived from DCT 
coefficients. No one of ordinary skill in the video arts would deem such a local contrast 
signal as an up-sampled slower rate video signal. It is not the up-sampled chrominance 
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component that is filtered by the time filter of Watson, but data derived from such up- 
sampled component after several further processing steps. The Examiner ignores the fact 
that after color transformation, block construction, DCT processing and conversion to local 
contrast there is no video signal, up-sampled or not, that is input to the time filter of 
Watson. Certainly the output from the time filter of Watson is not a "smoothed interpolated 
video signal." 

Therefore Appellant submits that Watson neither teaches nor suggests to one of 
ordinary skill in the art the steps of up-sampling a slower rate video signal to a desired rate 
(frame rate conversion) and then adaptively filtering the up-sampled slower rate video 
signal using a human vision model to produce a smooth interpolated video signal. 
Nowhere in Watson is a smooth interpolated up-sampled chrominance signal produced, 
which would be necessary by the Examiner's reasoning to produce the invention as recited 
by Appellant in claims 1 , 3 and 5. 

Claims 2. 4 and 6 

Appellant recites further that a direct current level is restored for the smooth 
interpolated video signal, and specifically in claim 4 that a DC (direct current) restorer has 
as inputs the smooth interpolated video signal from the adaptive filter and the up-sampled 
video signal. The Examiner asserts that the claimed DC restoring is met by the DCT 
(discrete cosine transform) thresholds that are computed for each color and DCT 
frequency. But the Examiner does not indicate how such DCT thresholds, or contrast 
thresholds, restore a DC level to a video signal. In fact the thresholds of Watson are the 
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product of a summation factor S and three functions, one of the color component c, one of 
the orientation of the DCT frequency and independent of color, and one a Gaussian 
function of DCT radial frequency whose parameters depend upon color and further upon 
the horizontal and vertical processing resolutions. Appellant fails to see how the Examiner 
could come up with any DC levels from this computation. Further Appellant does not see 
that any values are added to a video signal, which is required to restore a DC level (as is 
well known to one of ordinary skill in the art). 

Therefore Appellant submits that Watson neither teaches nor suggests to one of 
ordinary skill in the are the step of restoring a direct current level for the smooth 
interpolated video signal. 

Conclusion 

In view of the above argument Appellant requests that the Examiner's rejection of 
claims 1-6 be reversed as being neither anticipated nor rendered obvious to one of 
ordinary skill in the art by Watson, and that this case be passed to issue. 



Respectfully submitted, 
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Francis I. Gray 
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Claims Appendix 



1 . An apparatus for providing a smooth interpolated video signal at a desired rate from a 
slower rate video signal comprising: 

means for up-sampling the slower rate video signal to the desired rate; and 
means for adaptively filtering the up-sampled slower rate video signal using a 
human vision model to produce the smooth interpolated video signal. 

2. The apparatus as recited in claim 1 further comprising means for restoring a direct 
current level for the smooth interpolated video signal. 

3. An apparatus for providing a smooth interpolated video signal at a desired rate from a 
slower rate video signal comprising: 

a frame converter for up-sampling the slower rate video signal to produce an up- 
sampled video signal at the desired rate; and 

an adaptive filter based on a human vision model for interpolating the up-sampled 
video signal to produce the smooth interpolated video signal. 

4. The apparatus as recited in claim 3 further comprising an direct current restorer having 
as inputs the smooth interpolated video signal from the adaptive filter and the up-sampled 
video signal for restoring a direct current level in the smooth interpolated video signal. 



5. A method of providing a smooth interpolated video signal at a desired rate from a 
slower rate video signal comprising the steps of: 

up-sampling the slower rate video signal to the desired rate to produce an up- 
sampled video signal; and 

adaptively filtering the up-sampled video signal according to a human vision model 
to produce the smooth interpolated video signal. 

6. The method as recited in claim 5 further comprising the step of restoring a direct current 
level in the smooth interpolated video signal as a function of the up-sampled video signal. 



